Decreased ganglioside neuraminidase activity in fibroblasts from mucopolysaccharidosis patients. Inhibition of the activity in vitro by sulfated glycosaminoglycans and other compounds.
The neuraminidase activities towards the ganglioside substrates GD1a, GD3 and GM3 were found to be markedly diminished in homogenates of fibroblasts cultured from patients with various genetic mucopolysaccharidoses. Mixing normal and patients' fibroblast homogenates revealed this effect to be due to the presence of diffusible inhibitors. The neuraminidase acting on the trisaccharide sialyllactose, on the other hand, showed normal activity in all the cell lines tested. Experiments in vitro revealed the sulfated glycosaminoglycans chondroitin 4-sulfate and heparin, the polysaccharide dextran sulfate, and the trypanocidal drug suramin to be strongly inhibitory on the ganglioside GD1a neuraminidase activity of normal fibroblast homogenates. Regarding chondroitin 4-sulfate, this inhibition was of the non-competitive type. A disulfated tetrasaccharide prepared from chondroitin 4-sulfate, on the other hand, was not at all inhibitory. These and additional findings led us to propose a model for the interaction between enzyme and inhibitor, involving a 'clamping' mechanism by the polysulfated compounds. We conclude that the decreased ganglioside neuraminidase activities of mucopolysaccharidosis fibroblasts are due to an inhibition by the accumulated sulfated glycosaminoglycans and that such inhibition is responsible for the storage of certain gangliosides in the tissues of the patients.